It has been attempted in this laboratory for the past years to isolate and passage herpes simplex virus by the chorioallantoic inoculation of embryonated eggs and pursue the changes in pathogenicities for various host animals occurring during the course of the passage. Among the pathogenicities examined were included those for baby mice intracerebrally or intraperitoneally inoculated, since Kilbourne and Horsfall (1951) stated that one-day old mice were equally susceptible to herpes virus inoculated by these two routes.
It has been attempted in this laboratory for the past years to isolate and passage herpes simplex virus by the chorioallantoic inoculation of embryonated eggs and pursue the changes in pathogenicities for various host animals occurring during the course of the passage. Among the pathogenicities examined were included those for baby mice intracerebrally or intraperitoneally inoculated, since Kilbourne and Horsfall (1951) stated that one-day old mice were equally susceptible to herpes virus inoculated by these two routes.
A strain designated SK was studied most extensively.
A fact came to light thereby that the SK strain after passaged through eggs about 50 times was hardly lethal to baby mice when given by the intraperitoneal route, whereas the classical HF strain experiencing more than 450 egg passages still possessed a high infectivity to baby mice even by the peripheral inoculation. This paradoxical result stimulated a quantitative analysis of the infectivities to baby mice of SK strain in comparison with HF strain, and it was eventually disclosed that a mutant had appeared incidentally in an early egg passage of SK strain, which subsequently had replaced the parent type virus after several more passages. Details of those experiments are reported in the present communication.
MATERIALS AND METHODS
Virus: SK strain of herpes virus was isolated from a patient of eczema herpeticum by the chorioallantoic inoculation and had since been maintained by passages in the CAM (chorioallantoic membrane) of 12-day eggs according to the standard method (Scott, 1956 ). Since Yoshino and Taniguchi (To be reported) found that fresh isolates of herpes virus when growing in the 12-day eggs' CAM showed the maximal titer 2 days after inoculation despite an immature pock formation on the CAM, virus from a stock CAM of the 5th passage was given to a number of 12-day eggs and their CAM's were harvested 2 days later. These membranes were stored in 50% glycerine saline at the dry ice temperature and regarded as representing the fresh SK strain, being referred to in the text as SK-6. In subsequent passages, approximately 1,000 pock-forming units of virus was seeded per egg each time. The later egg passages were regarded as being egg-adapted and for the sake of differentiation from the fresh SK virus the passage number will be indicated in each experiment with a figure following the strain name. The classical HF strain was also maintained by the chorioallantoic passage as detailed previously (Yoshino and Taniguchi, 1956) middle chart of Fig. 1 . Finally, baby mouse-infective titers (BIU) were determined employing the intracerebral and intraperitoneal injections in comparison with PFU titers with similar seeds as used in the preceding experiments. The result, presented in Table 3 and also summarized in the lower chart of Fig. 1 , pointed out the following facts. The fresh SK virus possessed about equal infectivities to the CAM of 12-day eggs and to baby mice, the latter being equally susceptible to the cerebral and peripheral infections of the virus.
This relation appeared unaltered in the case of HF-444 virus, except that the i, p. BIU titer was about 2 logs lower than the other two titers.
However, SK-53 virus revealed an extremely low infectivity to baby mice by the intraperitoneal inoculation.
In fact, in this experiment, only one out of 16 mice succumbed after the inoculation of the undiluted seed virus. Its i. c. BIU titer was also lower than the PFU titer by approximately 2 logs. 
Retro-examination for the Occurrence of Mutation of SK Strain
The above results indicated that a change in pathogenicity for baby mice of SK strain had occurred some time before the 53rd egg passage, while such a change had never been encountered in the case of HF strain even after numerous egg passages. Then, it was desired to know how early that change of SK virus had appeared. Stock CAM's representing the 14th and 25th passages of SK strain were titrated for PFU and i. p. BIU. As demonstrated in Table 4 , the difference between the two titers was less than one log with SK-14 but was 4.6 logs with SK-25 virus. Hence, it became obvious that a marked change in the baby mouse infectivity had taken place some time between these two passage levels.
Changes in the Pathogenicity for the Rabbit Cornea of SK and HF Strains
The results hitherto described suggested that the serial egg passage of strain resulted in a modification of the viral property to cause infection in the baby mouse and also in a loss of the viral capacity of disseminating from the peripheral to central nervous system in the body of the baby mouse. Whether such changes were parallel with a change in the viral tropism for the rabbit cornea was tested as follows.
SK-6, SK-62 and HF-450 viruses were inoculated each to the cornea of the left eye of two rabbits. The rabbits receiving SK-6 virus developed keratitis and so did one of NOJIMA Vol. 13 the animals given SK-62 virus, but those inoculated with HF strain were free of any symptom, despite the fact that the inocula used for this group had contained the largest amount of virus in terms of PFU. This observation testified that the pathogenicity for the rabbit cornea of herpes virus had a trend of diminishing with the increase of egg passage number and that there was no correlation between the changes in pathogenicity for baby mice and that for the rabbit cornea.
Backward Change of the Mutant SK Strain by Serial Passage through the Baby Mouse Brain
The 63rd egg passage of SK strain (SK-63) was given to baby mice intracerebrally by MUTANT 
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inoculating the undiluted seed virus suspension, and the brains of moribund mice were harvested a few days later. A 20% emulsion of these brains was diluted 1:10 and used as seed for the next passage in the baby mouse. Thus, four consecutive passage were made through the baby mouse brain, and the final brains were titrated for PEF and i. p. BIU. As indicated in Table 6 , the virus tested showed about equal titers in PUF and I. P. BIU. possibilities. First, there might be strain differences of herpes virus in the readiness of mutating during serial egg passage, the HF strain being most reluctant to yield such a mutant. The second explanation is that herpes virus yields the mutant at a certain ratio during egg passage but this ratio is so small that it is a matter of chance whether it occurs in an early passage level or after many passages. At the present stage of investigation, there is no evidence giving a strong support to either one over the other. It is also a question to be solved whether the change of viral properties of SK strain occurred uniformly in all virus particles in a population yielded at a certain passage level or a mutant virus incidentally appearing at an early egg passage gradually outgrew the parent type virus and occupied increasingly larger part of the virus population as the serial passage proceeded. A definite conclution might be reached only after an examination of clones selected from each passage level.
However, that the 63rd passage of SK strain showed a backward change after four consecutive passages through the baby mouse brain would seem to support the latter possibility.
A further evidence on this point would have been obtained if egg passage of a mixture of the mutant SK and HF strains had resulted in exclution of the latter virus, but as far as tested in the present experiments no such interference could be seen.
Of course, it remains still possible that further passages of a similar mixture of the two viruses might shift the ratio of the two viruses in favor of the mutant SK virus. The characteristics of the mutant SK virus is the attenuation of its infectivity to baby mice especially when inoculated from the peripheral route. Beswick (1958) stated that herpes virus serially passed in suckling mice by intraperitoneal inoculation changed its tropism for organs of the baby mouse, the viscerotropism increasing at the expence of a diminution of the neurotropism. However, in his experiments, the viral ability of killing inoculated mice remained unaltered. The attenuation of the viral pathogenicity for baby mice as observed in the present experiments has never been reported.
One might wonder why the difference between PFU and MIU titers remained constant even after the above mutation of SK virus took place.
For cogitation of this relationship it is necessary to understand that adult mice are more resistant to herpes infection than baby mice even when the virus is injected by the intracerebral route.
By and large, the younger the age of animals the more susceptible the animals to various viral agents (Kilbourne and Horsfall, 1951; King, 1940; Kalter, 1949; O'Leary et al., 1942; Olitsky et al., 1936; Casals, 1940; Bugher, 1941; Upton et al., 1955; Overman and Kilham, 1953; Dulldorf et al., 1949; Koprowski et al., 1954; Kondo, 1958; Andrewes and Harisijades, 1955) , and this age difference can better be exhibited with the peripheral inoculation of neurotropic viruses (Lennette and Koprowski, 1944) . As to the reason to account for this phenomenon, one can postulate the presence in the adults of a barrier which prevents the dissemination of viruses into the susceptible cells (Sabin and Olitsky, 1937a , 1937b , 1938 , the lack of immune responses in young animals (Morgan, 1941; Overman, 1954) or the different susceptibilities to viral infections of adults from those of young animals (Wagner, 1955; Boring et al., 1955) .
To analyse the factors pertaining to such age differences is not the object of the present study, but it is important to know that such was the case with all the strains and sublines herein tested. Namely, in the case of herpes infection of 6-week-old mice, about 10,000 i. c. BIU was necessary to initiate an infection in the brain and this relation was constant irrespective of whether the seed virus was the fresh SK, the old HF or the mutant SK strain. Of course, a peripheral inoculation of 6-week mice with herpes virus can cause MUTANT OF HERPES SIMPLEX YIRUS 187 no infection at all. Hence, the mutation of SK strain under study might mean that the interaction between this mutant virus and baby mice did approximate that between this virus and adult mice. It might be conceivable, therefore, that the SK mutation was not a result of a true reduction of the ability of the virus of growing in the mouse brain but it can be ascribed to a loss of its ability of competing with the defense system of the host. In other words, it appears likely that the present mutant of SK strain has not altered essentially the capability of multiplying in susceptible cells of the mouse brain as compared with the fresh SK virus, but it has become vulnerable to the defense system of the baby mouse which is too weak to prevent the infection of the parent type virus.
In a hope that the attenuation for baby mice may be accompanied by that for the rabbit cornea, examination has been made, with the result that there was no parallelism between the attenuation of the viral pathogenicities for baby mice and for the rabbit cornea. In another word, the changes in the neurotropism did not cause concomitant changes in the dermotropism. Hence the present mutant SK virus may still retain the ability of causing diseases of the skin and mucous membrane.
Therefore, at present, no implication is possible to the use of the mutant SK virus for any practical purpose such as preparation of live virus vaccine.
However, if further passage of this virus can induce a more complete attenuation of its neurotropism and dermotropism, such practical applications will become a matter to be considered, in face of the fact that a killed-virus type vaccine of herpes virus has never been successful (Anderson et al., 1950) SUMMARY A freshly isolated herpes virus diminished its pathogenicity for baby mice in an early egg passage level. This change was especially marked when the virus was given to baby mice by the intraperitoneal route. A retro-examination revealed that this attenuation had taken place before the 25th egg passage. This was in contrast to the classical HF strain which retained a high pathogenicity for baby mice even after more than 400 egg passages. The mutant strain at its 63rd egg passage level was transferred to baby mouse brain passage, and the fourth brain passage virus revealed a perfect backward change. There was no parallelism between the changes in the viral pathogenicities for baby mice and for the rabbit cornea.
The above work was carried out under the excellent guidance of Dr. K. Yoshino, Chief of the 2nd Virus Division, the Department of Virology & Rickettsiology, for which the author would like to express hearty gratitude.
